Characterization of the pyridoxal 5'-phosphate and pyridoxamine 5'-phosphate hydrolase activity in rat liver. Identity with alkaline phosphatase.
The tissue content of pyridoxal 5'-phosphate is controlled principally by the protein binding of this coenzyme and its hydrolysis by a cellular phosphatase. The present study identifies this enzyme and its intracellular location in rat liver. Pyridoxal-P is not hydrolyzed by the acid phosphatase of intact lysosomes. At pH 7.4 and 9.0, the subcellular distribution of pyridoxal-P phosphatase activity is similar to the for p-nitrophenyl-P, and the major portion of both activities is found in the plasma membrane fraction. The ratio of specific activities for pyridoxal-P and p-nitrophenyl-P hydrolysis remains relatively constant during the isolation of plasma membranes. These activities also behave concordantly with respect to pH rate profile, pH-Km profile, and response to chelating agents, Zn2+, Mg2+, and inhibitors. Kinetic studies indicate that pyridoxal-P binds to same enzyme sites as beta-glycerophosphate and phosphorylcholine. The data strongly favor alkaline phosphatase as the enzyme which functions in the control of pyridoxal-P and pyridoxamine-P metabolism in rat liver. Alkaline phosphatase was solubilized from isolated plasma membranes. The kinetic properties of the enzyme are not markedly altered by its dissociation from the membrane matrix. However, there are significant differences in its behavior toward Mg2+ which suggest a structural role for Mg2+ in liver alkaline phosphatase.